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^ (54) Title: COMPOUND AND METHOD TO IMPROVE WRINKLE RESISTANCE IN FABRICS, AND FABRIC PROVIDED 
O WITH SAID COMPOUND 

(57) Abstract: The invention relates to a compound to improve wrinkle resistance in fabrics, comprising: a wrinkle reducing agent, 
Q comprising at least one fusible elastomer, and a liquid carrier for carrying said agent and a salt composition for physical crosslink- 
£^ ing said fusible elastomer. The invention also relates to a fabric provided with said wrinkle resistance improving compound. The 
^ invention further relates to a method of improving wrinkle resistance in a fabric by use of such a compound. 
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Compound and method to improve wrinkle resistance in fabrics, and fabric provided with 
said compound 



The invention relates to a compound to improve wrinkle resistance in fabrics, 
comprising: a wrinkle reducing agent, comprising at least one fusible elastomer, and a liquid 
carrier for carrying said agent. The invention also relates to a fabric provided with said 
wrinkle resistance improving compound. The invention further relates to a method of 

5 improving wrinkle resistance in a fabric by use of such a compound. 

In Wear Wrinkle Resistance (IWWR), as the name suggests, means the 
property of a set fabric, e.g. cotton, which enables it to resist formation of wrinkles, 
especially during wear of the fabric. IWWR can be assessed by measuring the ability of a set 
fabric to resist the formation of wrinkles. Wrinkle resistance is generally assessed by Wrinkle 

10 Recovery Angle (WRA) tests. A well-known standard test is the AATCC method 66-1998. 
Such tests assess the ability of fabric which is set in a flat state to recover this flat state after 
being folded, subjected to a temporary load, preferably 500 g during 60 s, and then released. 
The assessment is carried out by measuring the recovered angle (WRA) after a given time 
(commonly 5 minutes). The greater the angle, the better the recovery. Angles are measured in 

1 5 both the warp and the weft direction and added up to give a final result of the assessment. A 
perfectly elastic material would give a WRA of 360 degrees. A perfectly viscous material 
would give a WRA of 0 degrees. 

Compounds for reducing wrinkle formation in fabrics are known. The 
American patent publication US 5,532,023 discloses, for example, a wrinkle reducing 

20 composition which can be applied to fabrics. The composition comprises a wrinkle reducing 
agent, comprising an effective amount of silicone and an effective amount of film-forming 
polymer, which agent is dispersed in a liquid carrier. Lei particular, the disclosed composition 
is adapted to impart a lubricating property or increased gliding ability to fibers in fabric, 
particularly clothing. This gliding effect between the fibers is particularly caused by the 

25 silicone. Deformation of the clothing reduces the friction between the fibers of the clothing, 
which results commonly in a decreased energy dissipation at the fibers and (thus) also a 
relatively good and easy contra-deformation (recovery) of the fibers in the original state. 
However, decreasing the friction between the fibers of the clothing will also facilitate the 
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formation of a wrinkled state of the clothing. Application of the disclosed composition on 
clothing leads commonly to a WRA of up to about 200 degrees. 

It is an object of the invention to provide an improved compound which 
improves significantly wrinkle resistance in fabrics, without facilitating the formation of a 
wrinkled state of the fabrics. 

This object of the invention is achieved by a compound as mentioned in the 
opening paragraph, characterized in that the compound further comprises at least one salt 
composition for physical crosslinking of said fusible elastomer. Crosslinking provides elastic 
linkages between molecular chains of said fusible polymer to prevent them from sliding past 
each other irreversibly, which would lead to dissipation of energy. Such junctions provide an 
additional source of energy for recovery. Physical crosslinking provides a relatively strong 
elastic binding between the chains of the fusible elastomer. In particular, cations of the salt 
composition form an intermediate between chains of said fusible elastomer. Thus, said 
cations of the salt composition provide - in combination with the fusible polymer - a 
relatively strong elastic binding between fibers of said fabric with a certain memory, which 
enables it to recover relatively easily after bending or creasing of the fibers. Application of 
the compound according to the invention will commonly lead to a WRA of significantly 
above 200 degrees. The fusible elastomers used maybe e.g. polyurethanes, polybutadienes, 
and acrylate copolymers (of, for example, butyl acrylate and acrylic acid, preferably in a ratio 
of 80: 20), as long as said chains of aforementioned elastomers can be linked by cations of 
the salt composition. The liquid carrier used in the compound of the present invention is 
preferably a system comprising water. Optionally, in addition to water, the carrier may 
comprise another liquid solvent which is well soluble in water, such as an alcohol. 

Preferably, the salt composition comprises polyvalent cations. Polyvalent 
cations having a multiple positive charge, e.g. 2+ (zinc, calcium, magnesium) and 3+ (iron, 
aluminium), are in fact capable of crosslinking multiple chains of said elastomer whereby 
said physical crosslinks are formed. In a preferred embodiment, the salt composition 
comprises at least one of the following ions: zinc, calcium and borate ions. 

The salt composition is preferably insoluble in the liquid carrier at room 
temperature and sufficiently soluble in the liquid carrier for physical crosslinking of said 
elastomer at a relatively high temperature. The mixing of said wrinkle reducing agent with 
said salt composition according to the invention will commonly have consequences for the 
stability of the emulsion because crosslinking (or sometimes even a change in pH as a result 
of the addition of the salt) can cause particles of said compound to flocculate, thereby 
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precipitating from the solution. This problem can be solved by applying an insoluble salt 
composition. If the temperature of the compound is subsequently increased, the fusible 
elastomer will melt and the salt composition will dissolve and will finally crosslink the chains 
of said elastomer. Note that for effectuating a reaction (physical crosslinking) between said 
elastomer and ions of said salt composition it is necessary to ionize, and thus dissolve, said 
salt composition to a sufficient degree. 

Preferably, the compound according to the invention comprises microcapsules 
which are provided with said salt composition, either as an aqueous solution or in a solid 
state. Said microcapsules are commonly stable at room temperature and prevent premature 
contact between said salt composition and said fusible elastomer. When the temperature of 
said compound has increased sufficiently, the microcapsules will deform in such a manner 
that the salt composition will contact said fusible elastomer. Deforming of said microcapsules 
may be realized, for example, through melting, dissolving, or tearing open. 

In a preferred embodiment, the content of the agent in the liquid carrier is 
between 2 and 60 % by weight, preferably between 5 and 30 % by weight, more preferably 
substantially 12,5 % by weight. Between or at these values, a good dispersion of the active in 
the liquid carrier can be obtained and maintained. If said percentage of 60 % is (significantly) 
exceeded, a sticky, non-controllable dispersion is usually obtained. 

In another preferred embodiment, the elastomer has a softening temperature 
between 50 and 100°C in the presence of water. Easy softening of the elastomer at an 
increased temperature commonly results in an easy provision of the yarns of the fabric with 
the compound according to the invention. The viscosity of the softened compound is 
relatively very low, which means that the polymers do not interfere with the wrinkle removal 
from the fabric, e.g. during ironing of said fabric, as long as the fabric is relatively hot. When 
the fabric cools down, the compound according to the invention solidifies to form an elastic 
film around and between the yarns or individual fibers, thereby inducing a degree of 
elasticity in the treated fabric. This in turns improves the WRA value substantially. 

Preferably, the fusible elastomer is provided with one or more effective 
groups, more preferably comprising of least one of the following groups: hydroxylic groups 
and carboxylic groups. The effective groups can be bonded to an ion, mostly a cation, thereby 
forming a complex of an ion and more polymer chains. The formed macromolecule is also 
known as an ionomer. It may be obvious to those skilled in the art to apply effective groups 
other than those of the two examples mentioned afore. It may therefore be clear that within 
the scope of the claims elastomers with other effective groups may alternatively be applied. 
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The binding of at least two chains of an elastomer to an ion of said salt composition can be 
illustrated in the two following non-restrictive examples. 

In the first example, two chains of a copolymer of acrylic acid are physically 
crosslinked by a bivalent zinc-ion: 

5 




wherein Rl and R2 are parts of the chain of a molecule of the aforementioned copolymer. In 
this example the carboxylic groups function as effective groups for physical crosslinking. 
In the secqnd example two chains of a (copolymer provided with alcoholic groups as 
1 0 effective groups are bound by a borate-ion. 




wherein R3 and R4 are parts of the chain of a molecule of the aforementioned (co)polymer. 
The borate ion thus functions as an intermediate for physical crosslinking of said two chains. 
15 In a preferred embodiment, the molar ratio of (cat)ions of said salt 

composition to the effective groups of the fusible elastomer is substantially situated between 
1 :4 to 1 :6, and is preferably 1:5. The molar ratio of 1 :5 is in particular suited for a bivalent 



WO 2004/048677 PCT/IB2003/004891 

5 

(cat)ion in combination with said fusible elastomer since a slight excess of polymer 
molecules are present compared to the added (cat)ions. 

The compound is preferably provided with additives, such as a surfactant, 
stabilizer, perfume, anti-bacterial additives, or silicones for improving gliding between the 

5 fibers of the fabric, etc., as long as the additive does not interfere with the primary function of 
the polymer. The use of additives in a compound according to the invention can be very 
suitable when applying the compound to a fabric by means of a domestic appliance, such as 
an iron. The additives may also be applied during a washing cycle. However, to prevent 
premature flocculation of the compound according to the invention, it is not desirable to add 

1 0 both the salt composition and the fusible elastomer to a washing machine. 

The invention also relates to a fabric provided with said wrinkle resistance 
improving compound. In a preferred embodiment, the compound comprises at least one 
ionomer, which ionomer comprises: ions, preferably polyvalent cations, and said fusible 
elastomer, wherein chains of said fusible elastomer are physically crosslinked by the 

1 5 (cat)ions. As was mentioned above, the ionomer may be created by an increase of the 

temperature that melts the elastomer. After cooling down the ionomer remains in the fabric as 
an elastic substance on and in particular between the fibers, resulting in a relatively high 
wrinkle resistance. 

The invention further relates to a method of improving wrinkle resistance in a 
20 fabric by the use of said wrinkle resistance improving compound comprising the steps of: A) 
applying the compound to the fabric, B) removing the wrinkles in the fabric, and C) 
permitting the liquid carrier to evaporate at least partially. The amount of agent typically 
applied, particularly sprayed, onto the fabric is preferably from about 0.5 to about 10 % by 
weight, more preferably from about 2 to about 5 % by weight with respect to the fabric. Once 
25 an effective amount of compound has been sprayed onto the fabric, the fabric is stretched or 
smoothed by hand according to step B). After the effective amount of compound has been 
applied to the fabric and the latter has preferably been stretched, the liquid, in particular 
moisture, is permitted to evaporate at least substantially. The evaporation may occur both in a 
passive way or in an active way through an increase in the temperature of the fabric. 
30 Evaporation of the moisture is commonly relevant, as the particles of the fusible elastomer 
will stick together and thus form a solidified sheath around the fibres and yarns of the fabric. 
Furthermore, evaporation of moisture will commonly also result in stress relaxation in the 
yarns of the fabric. A decrease in the stored energy will maintain the fabric in its set, i.e. flat, 
state. 
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Preferably, the application of the compound to the fabric according to step A) 
is realized by means of a domestic appliance. Examples of such domestic appliances are a 
washing machine, an iron provided with a compound spraying reservoir, and other spraying 
devices for a compound according to the invention. In a more preferred embodiment, an iron 
5 is provided with two separate spraying reservoirs. A first reservoir can be filled with an 
aqueous solution of the salt composition and a second reservoir can be filled with a 
dispersion of the fusible elastomer. Separation of both ingredients of the compound 
according to the invention prevents flocculation of compound in advance. Thus, the two 
ingredients will contact each other after the spraying of both ingredients on said fabric. 
1 0 According to this embodiment, ionomers will therefore only be formed on the fabric. 

In a preferred embodiment of the invention, the removal of the wrinkles in the 
fabric according to step B) is realized by means of an iron at an increased temperature 
compared with an environmental temperature. In this way step C) will commonly be applied 
during application of step B). Thus, the increased temperature will lead both to an accelerated 
15 evaporation of applied liquid and to a softening of the fusible elastomer. Cooling down of the 
fabric results commonly in an elastic protective layer formed around the stretched yarns of 
the fabric, wherein the layers are bound to each other by elastic bridges. Deformation of the 
fabric after applying the method according to the invention will temporarily lengthen said 
elastic bridges, which will attempt to bring the yarns to their original stretched, non-wrinkled 
20 state during a certain time. 

In a final preferred embodiment, the application of the compound on the fabric 
according to step A) is realized in that the salt composition and the wrinkle reducing agent 
are applied sequentially. Sequentially adding the ingredients of the compound to said fabric 
may be realized, for example, by the aforementioned iron provided with two separated 
25 reservoirs. It is also possible to add one of the ingredients, e.g. the salt composition, to the 
fabric during a washing cycle. The fusible elastomer can be sprayed on the fabric provided 
with said salt afterwards. This is to prevent flocculation (crosslinking) of the ingredients 
before they are applied to the fabric. 

The invention may be further illustrated by way of the following non- 
30 restrictive example. 

Example 

A 12.5% (by weight) solution of latex of poly(butyl acrylate-co-acrylic acid) 90: 10 in water 
was prepared (Composition A) by dilution to the required level. A 2% solution of zinc acetate 
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dihydrate (Aldrich) was prepared in water (composition B). Composition B was then sprayed 
onto a piece of fabric (cotton type 407) such that the total pick-up based on fabric weight was 
15%. This led to an additive pick-up of 0.3% based on dry fabric weight. After being dried in 
air, the fabric was sprayed with Composition A such that the total pick-up based on fabric 
5 weight was 40%. Hence the amount of polymer based on fabric weight was 5%. The ratio of 
zinc ions to the acrylic acid groups was 1 :5 (molar equivalents). The fabric was then ironed 
to dryness with an iron set to a temperature suitable for cotton. After conditioning of the 
fabric for 24 hours, the WRA was measured according to the standard AATCC method 66- 
1998 for cut-out pieces of the specified size (40 mm x 15 mm), in both the warp and weft 

10 directions. The average WRA value obtained from fabrics treated as above was compared 
with WRA measurements carried out on fabrics ironed without the application of any 
additives (reference value) as well as fabrics ironed after the application of 5% based on 
fabric weight of only poly(butyl acrylate-co-acrylic acid) 90:10. 
The WRA reference for said fabric is 140°. The resulting WRA for the used poly(butyl 

15 acrylate-co-acrylic acid) latex according to composition A was 197°. However, the resulting 
WRA of the used poly(butyl acrylate-co-acrylic acid) latex in combination with said zinc 
ions according to composition B was 204°. 
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CLAIMS: 



1 . Compound to improve wrinkle resistance in febrics, comprising: 

a wrinkle reducing agent, comprising at least one fusible elastomer, and 
a liquid carrier for carrying said agent, 
characterized in that the compound further comprises at least one salt composition for 
5 physical crosslinking of said fusible elastomer. 

2. Compound according to claim 1, characterized in that the salt composition 
comprises polyvalent cations. 

10 3 . Compound according to one of the foregoing claims, characterized in that the 

salt composition comprises at least one of the following ions: zinc, calcium, and borate ions. 

4. Compound according to one of the foregoing claims, characterized in that the 
salt composition is insoluble in the liquid carrier at room temperature and sufficiently soluble 

15 in the liquid carrier at a relatively high temperature for physical crosslinking of said 
elastomer. 

5. Compound according to one of the foregoing claims, characterized in that the 
compound comprises microcapsules which are provided with said salt composition. 

20 

6. Compound according to one of the foregoing claims, characterized in that the 
content of said agent in the liquid carrier is between 2 and 60 % by weight. 

7. Compound according to one of the foregoing claims, characterized in that the 
25 elastomer has a softening temperature of between 50 and 100°C in the presence of water. 

8. Compound according to one of the foregoing claims, characterized in that the 
fusible elastomer is provided with one or more effective groups, comprising of least one of 
the following groups: hydroxylic groups and carboxylic groups. 
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9. Compound according to claim 8, characterized in that the molar ratio of 
cations of said salt composition to the effective groups of the fusible elastomer is 
substantially situated between 1 :4 to 1 :6, and is preferably 1:5. 

5 

1 0. Compound according to one of the foregoing claims, characterized in that the 
compound is provided with additives, preferably a surfactant, stabilizer, or perfume. 

1 1 . Fabric provided with a wrinkle resistance improving compound according to 
10 one of the claims 1-10. 

12. Fabric according to claim 1 1 , characterized in that the compound comprises at 
least one ionomer which comprises ions, and said fusible elastomer, wherein chains of said 
fusible elastomer are physically crosslinked by the ions. 

15 

13. Method of improving wrinkle resistance in a fabric by use of a compound 
according to one of the foregoing claims 1-10, comprising the steps of: 

A) applying the compound to the fabric, 

B) removing the wrinkles in the fabric, and 

20 C) permitting the liquid carrier to evaporate at least partially. 

14. Method according to claim 13, characterized in that the application of the 
compound to the fabric according to step A) is realized by means of a domestic appliance. 

25 15. Method according to claim 1 3 or 14, characterized in that the removal of the 

wrinkles in the fabric according to step B) is realized by means of an iron at an increased 
temperature compared with an ambient temperature. 

16. Method according to one of the foregoing claims 13-15, characterized in that 

30 the application of the compound to the fabric according to step A) is realized in that the salt 
composition and the wrinkle reducing agent are sequentially provided. 
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Claims 
I claim: 

1 . A dry mixture comprising cement and colorant. 

2. A mixture as in Claim 1 where the colorant comprises yellow oxide material. 

3. A mixture as in claim 1 where the ratio of cement to colorant is on the order of 82% 

wt. cement and 18% wt. colorant. 

4. A mixture as in claim 1 where the mixture is packaged in a sack comprising at least 

one layer of paper. 

5. A mixture as in claim 1 where the mixture is packaged in a sack comprising at least 

one layer of plastic. 

6. A dry mixture comprising cement and colorant and rock aggregate. 

7. A mixture as in claim 6 where the colorant comprises yellow oxide material. 

8. A mixture as in claim 6 where the ratios of the mixed ingredients are on the order of 
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98.5% wt of aggregate., 1 .2% wt. Cement, and 0.3% wt. colorant. 

9. A mixture as in claim 6 where the mixture is packaged in a sack comprising at least 

one layer of paper. 

10. A mixture as in claim 6 where the mixture is packaged in a sack comprising at least 

one layer of plastic. 

1 1 . A method of preparing a formulation comprising: 

Blending together a mixture comprising the ingredients; 

Cement, and 

Colorant, 

in a mixing vessel. 

12. A method as in claim 1 1 where the ingredients of the mixture formulation further 

comprises Aggregate. 

13. A method as in claim 12 where the ingredients of the mixture formulation are 

blended while dry. 

13. A method as in claim 12 where the ingredients of the mixture formulation are 
blended, and are slightly moistened with a nominal amount of water. 
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14. A method as in claim 13 where the blended mixture is used to surface an area, where 

the method comprises the steps of: 

Blending the slightly moistened mixture, and 

Pouring the blended moistened mixture onto an area to be surfaced, and 

Spreading and leveling a first layer of the mixture onto the area to be surfaced to 
form a grade and slope. 

1 5. A method as in claim 14 where the method further comprises at least one step of 

compressing the mixture. 

16. A method as in claim 15 where the method further comprises the step of spraying 

additional moisture onto the mixture after a compression step. 

17. A method as in claim 14 where the method further comprises the addition of one or 

more additional layers of slightly moistened mixture upon the first layer, and then 
followed by a compression step. 



18. A method as in claim 15 where the area to be surfaced is within a temporary 

boundary form, and the finished hardened mixture is then removed from the form. 
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at the fibers and (thus) also a relatively good and easy contra-deformation (recovery) of the 
fibers towards the original state. However, decreasing the resistance between the fibers of the 
clothing will also facilitate the formation of a wrinkled state of the clothing. Application of 
the disclosed composition to clothing leads commonly to a WRA of up to about 200 degrees. 

5 

It is an object of the invention to provide a novel composition which improves 
wrinkle resistance in fabrics, without facilitating the formation of a wrinkled state of the 
fabrics. 

10 This object of the invention is achieved by a composition as mentioned in the 

opening paragraph, characterized in that the wrinkle-reducing active ingredient further 
comprises a filler which is at least partly provided with chemically crosslinked particles. The 
use of a filler with crosslinked particles in combination with a fusible elastomer will 
commonly lead to a significantly higher recovery of the fabric than the recovery according to 

1 5 the prior art Application of the composition according to the invention will generally lead to 
a WRA of significantly above 200 degrees. In particular, the active ingredient according to 
the invention will form elastic bridges between the fibers of the fabric under normal 
conditions, so that deformation of the fabric will commonly result in a lasting recovery of the 
fibers in their original orientation. Thus, the crosslinked particles provide - in combination 

20 with the fusible polymer - an elastic bond between the fibers with a certain memory, which 
enables it to recover relatively easily after bending or creasing of the fibers. Preferably, the 
crosslinked particles are captured in a matrix of the fusible elastomer. Crosslinked particles 
that may be used are, for example, polybutadiene, natural rubber, crosslinked silicones such 
as crosslinked polydimethylsiloxane, and polymeric microfibers. Fusible elastomers used 

25 may be, for example, aliphatic polyester polyurethane, aliphatic polyether polyurethane or a 
acrylate copolymer of butyl acrylate and acrylic acid with a relatively low glass transition 
temperature (Tg), preferably in a ratio of 80: 20. The liquid carrier used in the composition of 
the present invention is preferably an aqueous system. Optionally, in addition to water, die 
carrier may comprise another liquid solvent which is well soluble in water, such as an 

30 alcohol. 

In a preferred embodiment of the invention, the filler consists entirely, or at 
least substantially, of chemically crosslinked particles. The elastic property of the crosslinked 
particles can thus be optimally utilized. For example, a polydimethylsiloxane like 
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